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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

(1) 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on November 18, 2005 has been entered. 

Claim Rejections - 35 USC § 112 

(2) 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

(3) 

Claims 21-23 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 21 and 23 claim "further comprising arranging the sintered plate on a green sheet, 
placing another green sheet. . .and pressing the resulting composite in the direction of 
lamination." How do these steps relate to the step of Claim 1 of a "providing an unsintered 
composite laminate comprising a sintered plate. . .a plurality of green layers. . ."? Do the "green 
sheets" correspond to the "green layers" of Claim 1? 
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Claim Rejections - 35 USC § 103 
(4) 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

(5) 

Claims 1, 5, 6, 10-12, 16, 18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gruenwald et al. 5,573,808 in view of Mikeska et al. 5,254,191. 

Gruenwald et al. disclose a method of making a multilayer circuit having incorporated 
capacitance comprising: providing a structure comprising first and second electrode 1, 2 and 
either a printed dielectric layer or an already fired ceramic lamina 3 of high dielectric constant 
(capacitor having a sintered plate); pressing the structure into a green ceramic sheet 11; arranging 
the structure between green ceramic sheets 1 1, 13, a green sheet having plated through holes and 
conductor tracks in contact with the electrodes to form a stack; and firing the green sheets. 
Gruenwald et al. disclose that the dielectric can be applied in particularly thin layers with the 
result that large capacitances of the capacitor are possible. As shown in Figure 4, the fired 
ceramic lamina is of thickness less than the green ceramic sheets so as to be arranged between 
the green sheets (col. 1, line 31 - col. 2, line 51). Gruenwald et al. do not disclose providing at 
least one restriction layer on the green sheet laminate. 

Mikeska et al. 5,254,191 teach that to reduce XY shrinkage and distortion during firing of 
a ceramic body such as a multilayer circuit, constraining layers of non-metallic inorganic solids 
which do not sinter during the sintering of the ceramic body are provided on at least one surface 
of the unfired ceramic body, and after firing, the porous constraining layer(s) removed from the 
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sintered ceramic body. Mikeska et al. teach that the use of constraining layers permits the firing 
of tape layers (green layers) with rigid prefired ceramic substrate while maintaining excellent 
XY dimensional stability in the layers (col. 2, lines 38-64, col. 4, lines 13-65, col. 13, lines 15- 
21).). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of Gruenwald et al. for making a multilayer circuit having incorporated capacitance by 
providing removable constraining layers which do not sinter on the green sheet laminate, as 
taught by Mikeska et al, to reduce XY shrinkage and distortion during firing of an unfired 
multilayer ceramic body (green sheet laminate). Providing constraining layers (restriction layers) 
on the green sheet stack including the prefired ceramic lamina would have been obvious to one 
of ordinary skill in the art to reduce XY shrinkage and distortion of the green sheets during the 
firing of the green sheets to make the multilayer circuit, as Mikeska et al. teach that the use of 
constraining layers maintains excellent XY dimensional stability of tape layers even when fired 
with a prefired substrate. 

By arranging the capacitor structure having a fired ceramic lamina between stacked green 
ceramic sheets, as disclosed by Gruenwald et al., an unsintered composite laminate is provided in 
which a sintered plate of a first ceramic functional material is arranged between primary faces of 
a pair of adjacent green layers which are in substantially parallel planes, as claimed. 
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(6) 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gruenwald et al. 
5,573,808 in view of Mikeska et al. 5,254,191 as applied to claim 5 above, and further in view of 
Branchevsky 6,252,761. 

Branchevsky teaches that since there is a practical limit to the dielectric constant that can 
be achieved with single layer capacitors, it is desirable to have a multilayer capacitor embedded 
in a ceramic block to provide increased capacitance compares to single layer capacitors (col. 2, 
lines 36-51). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by providing the capacitor structure as a multilayer 
capacitor, as taught by Branchevsky, to provide increased capacitance compared to a single layer 
capacitor. Providing the capacitor structure as a laminate of fired layers with internal conductor 
between layers would have been obvious to one of ordinary skill in the art to provide a 
multilayer capacitor instead of a single layer capacitor, as suggested by Branchevsky. 

(7) 

Claims 8, 9, 13-15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gruenwald et al. 5,573,808 in view of Mikeska et al. 5,254,191 as applied to claims 1 and 12 
above, and further in view of JP 6-164150. 

Gruenwald et al. disclose that the dielectric can be applied in particularly thin layers with 
the result that large capacitances of the capacitor are possible. 

JP ' 150 teaches that in providing a ceramic multilayer substrate with a capacitor arranged 
between layers, the substrate can be made of green sheets which calcinate (sinter) at 900-1000°C 
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and teach that the capacitor can provided to have a dielectric ceramic layer thickness of 12 
micrometers (computer translation [0003], [0013]). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by providing the fired dielectric ceramic capacitor lamina 
of thickness such as 12 micrometers, within the claimed range of 100 micrometer or less, as 
Gruenwald et al. disclose that the dielectric can be applied in particularly thin layers with the 
result that large capacitances of the capacitor are possible and JP ' 150 teaches that dielectric 
ceramic layer for a capacitor arranged in a ceramic multilayer substrate can be of thickness of 
12 micrometers. 

It would have been obvious to one of ordinary skill in the art to have further modified the 
method of the references as combined by providing the green sheets of composition that can be 
fired in the range of 900-1000°C, as JP 5 150 teaches that in providing a ceramic multilayer 
substrate with a capacitor arranged between layers, the substrate can be made of green sheets 
which calcinate (sinter) at 900-1000°C. Providing the green sheets which fire at 900-1000°C as 
comprised of glass or ceramic and at least 5 weight percent glass, as claimed in Claims 14 and 
15, would have been obvious to one of ordinary skill in the art, such as taught by Mikeska et al. 

(8) 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gruenwald et al. 
5,573,808 in view of Mikeska et al. 5,254,191 as applied to claim 1 above, and further in view of 
either Kodama et al. 5,277,723 or IBM Technical Disclosure Bulletin, February 1978 (entitled 
"Internal Capacitors and Resistors for Multilayer Ceramic Modules"). 
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Kodama et al. teach that in producing a multilayer ceramic body having capacitors, a 
plurality of capacitors can be provided to be positioned inside the final laminate (Fig. 19). 

IBM Technical Disclosure Bulletin, February 1978 teaches that resistors and capacitors 
can be built into a MLC substrate by inserting a ceramic disk between greensheets. 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of the references as combined by providing a plurality of capacitor structures or resistors 
and capacitors between the green ceramic sheets, as taught by Kodama et al. or IBM Technical 
Disclosure Bulletin, as known on the art to provide more than one capacitor or combination of 
capacitor and resistor in a multilayer ceramic body. Providing more than one capacitor or a 
combination of capacitor and resistor between the green sheets would have been obvious to one 
of ordinary skill in the art, as suggested by Kodama et al. or IBM Technical Disclosure Bulletin. 

(9) 

Claims 1, 5, 6, 10-12, 16, 18-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over IBM Technical Disclosure Bulletin, February 1978 (entitled "Internal 

Capacitors and Resistors for Multilayer Ceramic Modules") in view of Mikeska et al. 5,254,191 

( 

or in view of Steinle et al. 5,876,538 and Mikeska et al. 5,254,191. 

IBM Technical Disclosure Bulletin discloses a method of making a multilayer ceramic 
module having resistors and/or capacitors built into the module comprising: inserting a prepared 
capacitor element between greensheets 12, 14, the capacitor element comprising either a ceramic 
disk coated with sintered metallurgy 10, a ceramic disk 23 or a layer of dielectric material 25 
deposited on one of the greensheets, the greensheets having metallurgy filled vias 18 in contact 
with the metallurgy of the capacitor element and connecting metallurgy stripes 20; assembling 
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the greensheets; and sintering. IBM Technical Disclosure Bulletin does not disclose providing at 
least one restriction layer on the assembled green sheets. 

Mikeska et al. 5,254,191 teach that to reduce XY shrinkage and distortion during firing of 
a ceramic body such as a multilayer circuit, constraining layers of non-metallic inorganic solids 
which do not sinter during the sintering of the ceramic body are provided on at least one surface 
of the unfired ceramic body, and after firing, the porous constraining layer(s) removed from the 
sintered ceramic body. Mikeska et al. teach that the use of constraining layers permits the firing 
of tape layers (green layers) with rigid prefired ceramic substrate while maintaining excellent 
XY dimensional stability in the layers (col. 2, lines 38-64, col. 4, lines 13-65, col. 13, lines 15- 
21). 

Steinle et al. teach that a ceramic multilayer substrate is provided with integrated 
capacitors by providing the capacitor structure on a first green ceramic film; placing another 
green film thereon and pressing the films together so that the capacitor structure is pressed into 
the ceramic films (col. 3, line 5 - col. 4, line 10). 

It would have been obvious to one of ordinary skill in the art to have modified the 
method of IBM Technical Disclosure Bulletin for making a multilayer ceramic module having 
built-in resistors or capacitors by providing removable constraining layers which do not sinter on 
the assembled greensheets, as taught by Mikeska et al, to reduce XY shrinkage and distortion 
during firing of an unfired multilayer ceramic body (green sheet laminate). Providing 
constraining layers (restriction layers) on the assembled greensheet stack including the ceramic 
disk(s) (prefired ceramic) would have been obvious to one of ordinary skill in the art to reduce 
XY shrinkage and distortion of the greensheets during the firing of the green sheets to make the 
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multilayer module, as Mikeska et al. teach that the use of constraining layers maintains excellent 
XY dimensional stability of tape layers even when fired with a prefired substrate. 

By arranging the capacitor element(s) and/or resistor element(s) having a fired ceramic 
disk between assembled greensheets, as disclosed by IBM Technical Disclosure Bulletin, an 
unsintered composite laminate is provided in which a sintered plate of a first ceramic functional 
material is arranged between primary faces of a pair of adjacent green layers which are in 
substantially parallel planes, as claimed. 

Providing the capacitor element between the greensheets by placing the capacitor element 
on one of the green sheets, placing the other greensheet thereon then pressing, as claimed in 
Claims 21 and 23, would have been obvious to one of ordinary skill to assemble the capacitor 
element between greensheets, and further as taught by Steinle et al. as the method steps used to 
provide a capacitor structure integrated between green sheets for providing a ceramic multilayer 
substrate is provided with integrated capacitors. 

Response to Arguments 
(10) 

Applicant's arguments filed November 18, 2005 have been fully considered but they are 
not persuasive. 

Applicant argues that Gruenwald prefers using dielectric paste, that there is no suggestion 
that the ceramics are different and that in Gruenwald, at no time is the dielectric above the 
surface of green ceramic layer as it must be to meet the requirement of Claim 1 that the sintered 
plate be "between primary faces of a pair of adjacent green layers. . .which are in substantially 
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parallel planes." Applicant argues that the present invention places the capacitor element on a - 
green sheet onto which other green sheets are placed. Applicant argues that Mikeska does not 
suggest using restraining layers with a structure which contains both green and sintered 
materials. 

(ii) 

It is not required by Claim 1 that the fire plate be above the surface of a green layer or 

that the plate is placed on a green layer, as argued. It is only required that in the unsintered 
composite laminate, the sintered plate be "between primary faces of a pair of adjacent green 
layers. . .which are in substantially parallel planes." According to Applicants' specification, this 
appears to be the embodiment as shown in Figures 1-4 where a capacitor is between adjacent 
green sheets. As shown, the plate is embedded between green sheets in the unsintered laminate. 
Although as shown, the plate is embedded in the green layer overlying the green layer on which 
the plate lies, the unsintered composite laminate as claimed encompasses any embodiment where 
the plate is between adjacent green layers, whether it is embedded into either or both of the 
adjacent green layers by pressing. Nevertheless IBM Technical Disclosure Bulletin discloses 
placing a fired ceramic disk between adjacent greensheets. 

With respect the Gruenwald, a laminate is formed having a fired capacitor between 
adjacent green sheets (layers). The laminate formed is essentially no different that that formed by 
Applicant's embodiment of Figures 1-4 and the capacitor no more forms the surface of a green 
sheet than Applicant's embedded capacitor forms a surface of a green layer in the unsintered 
composite laminate in Figures 1-4. Gruenwald does not state that using dielectric paste is 
preferred. The ceramic of the fired ceramic lamina for the capacitor and the ceramic of the green 
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sheets are different because Gruenwald disclose using material for the capacitor which cannot be 
fired with the green sheets and disclose that the ceramic for the capacitor has high dielectric 
constant, which is not required for ceramic for a multilayer circuit. 

As set forth in the rejections, Mikeska et al. teach that the use of constraining layers 
permits the firing of tape layers (green layers) with rigid prefired ceramic substrate while 
maintaining excellent XY dimensional stability in the layers. Mikeska et al. thus do suggest 
using shrinkage restricting layers with a structure which contains both green and sintered 
materials, which would have suggested to one of ordinary skill in the art to use shrinkage 
restricting layers to reduce shrinkage of green sheets during firing of a laminate even if there is 
prefired material as a part of the laminate. The Examiner would also like to point out that 
JP 10/75060 already of record also teaches using shrinkage restricting layers when making a 
multilayer substrate containing a capacitor. 

Conclusion 
(12) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melvin Curtis Mayes whose telephone number is 571-272-1234. 
The examiner can normally be reached on Mon-Fri 7:30 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Fiorilla can be reached on 571-272-1 187. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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